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TO* 

im^m i ] ( i ) : 

P o r - A-B i 

(gS^ Porii, &m#£#£BJ&LT& £v^;i/-7^ v ; B i f±S&£ 

n*;ve^ x«±, mmm.*, mnm.^xfm.mw^^hm^^ i ~ i o« 

3 ] jtftfEP o r b Oj9Ufe-C**KrtBIII*fi 1 3lt± 2 KiBi^ 

[1**^4] ifSPor^ ^n#^7-f'J> (II) ^D^V7^r/ ( 
I II) , 3 -/n^;V7 -f'J> (I I IS) > "/n h >f;V7 ^'J> (I XI) & 

t>v\-T h^;v7 -f';> (i xi) ^t>a^$tLa#;v7 -f v ><Dm^~e$>2>mm 

T)V*U>mX~$>*), ^<7)7;i/ ; lrl/>ScfWlXli2^±^iL^V>CH2i 
^-NH-, -NH-NH- -NHCO-, -CONH- -N (Ci_3T;V 

*;V) -o-> — s— > -co-. -o-co-> - s -co-, -o-c 

00-, -CO-S- -CO-0-. -CH (^ny» -CH (CN) 
-CH = CH-, -NH-NH-CO-X(i-CO-NH-NH-ti^ 
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-NH-NH-, 

-NH-NH-CO- (CH2) n -NH-, 

-NH-NH-CO- (CH 2 ) n -NH-CO- (CH 2 ) n -NH- 

-NH- (CH 2 ) n -NH-, 

-NH-NH-CO- (CH 2 ) n"NH-, 

-NH-NH-CO- (CH 2 ) n -CO-NH-NH-> 

-NH- (CH 2 ) n -CO-NH-NH- RV* 

-NH (CH 2 ) n -CO-NH- (CH 2 ) n -CO-NH-NH- 

(atib<D$:tip, #nte$?2:L-c i ~ i o) frt>miR2tiz>, miB»^i~6 

[0 0 0 1] 
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[0 0 0 2] 

fttfMkfc ItS^^ti^iDtv^ (A. Messerschmidt, R. Huber, T. Poulo 
s, K. Wieghardt (Eds) Handbook of Metal loprote ins Vol. 1, John Wiley & S 
ons, New York, 2001##R3) o *V>tz£>, ^*Lb<n&mhWk*Wft*Z>K-\± 

[0 0 0 3] 

fE**' 77-f -f'f n-7 f^77^ -oS#t ITa^ >r#n-x^\ 

aa ^ (Tsutsui & Mueller, Analytical Bioc 

hemistry 121, 244-250, 1982 I ^ftBfcfcltt 1 ) o t^L^«b, «LOJ:-?fct£ 

ft-e§fcv*fcv»-?raH#**o -eo±, Tarn ^^JtftT? 
S? oauttfc lijpjffif * £ ^ § & 4> o 

raiffy ^*rf-4^ojjiJ9i«rft*i-«fcv*9, yttj^mm (pdt) ^r^n^tL-c 

(#^¥1 0-5 0 8 5 7 7f^f '.tirtf 1) „ Ltf>L£ri ? ib, ft^SP 
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[0 0 0 4] 

#^ep 10-508577 ^ffft 
EWMfcfcK 1 1 

Tsutsui & Mueller, Analytical Biochemistry 121, 244-250, 1982 
[0 0 0 5] 

i&w&mvtLXo t-tzmm] 

[0 0 0 6] 

[HUB * * # 

*5&Woj(rio|R»icj:*Ltf, Tta^: (i) : 

P o r -A-B i 

(5£fK P o r l±iIi#WLTUv^>7 y ; B i i±«!fe$*l 

X^Xi> «fcv*if*^-;v& ; -€* Lt> A(i 1 ~3 OiO^JSf^^tSl: Kn 
*;nf;^ Xli> MStJKT-. WE^HR^RtrajfJR^featffLS 1 - 1 0l@o 
^rnl^^tU /O-o i~3 OlHO^m^fc^-f&^x n Kn*^^* 

I3P o r W\ ^A a. AAb ("/n b^A I X) , ^A c> T> h^A c, 
AAd, AAdh ->oaa (Sirohaem) > AAof «f-*>7-f 'J>lf# 

3&*&aiR$*t*&jps«**^jfttfc*A/7 -r y > (^a) o5$3feT?*So 

*U£. mrffiP o r »±. -?D,f;U7 <i u > (IS) , ^)vy 4 y v (I IS) 

N a t°d y > (ins) . 7°n>*>7^r/ ( i xs) h 
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^7-fj> (ixi) ^?)^#e$tt^^;v"7^ ><7)^-c&& 0 stria 

[0 0 0 7] 

^SHHKfcv*"^ ffiSBA«\ »iL<li, #t#JB§^-Hl^*>2 Oli^r^i-^it 
fl^Xti^lItftT^* V >36-C* IJ > fOT;^V 1 3U* 2 J2LLOBI 

fL^^CH 2 i^-NH-> — NH— NH— > -NHCO-. -CONH-, 
— N (Ci_3T;V^;i/) -0-, — s— -co-, -o-co- -s- 
CO-. -0-COO-. -CO-S-. -CO-0-, -CH (^ny>) - 
, -CH (CN) . -CH = CH-, -NH-NH-CO-Xli-CO-NH- 

[0 0 0 8] 

— NH— NH— > 

-NH-NH-CO- (CH2) n - NH ~> 

-NH-NH-CO- (CH 2 ) n-NH-CO- (CH 2 ) n -NH-, 
-NH- (CH 2 ) n -NH- 
-NH-NH-CO- (CH 2 ) n -NH-, 
-NH-NH-CO- (CH 2 ) n -CO-NH-NH-, 
-NH- (CH 2 ) n -CO-NH-NH-> %.V 
-NH (CH 2 ) n -CO-NH- (CH 2 ) n -CO-NH-NH- 
(Cli^W, #nli^U 1-10, L< {±3-7 ^iiiR 

[0 0 0 9] 

*fi<7)f2«i: J: tii^ ±ttt (i) ^e^^^;^^^^^ >; > 

ttz, ^mom3<Dmmzxfn^ _lib^: (i) ©etf-;n^t^ii 
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#3&W<^S4 0lt«:J:*U£, Jcffig*; (1) <Dft&Vd, St^TtTvWb 
£ $ & & il# if - X * -g- A ^ > / ^ KOfl!»^ y h ^tift $ *i 

[0 0 10] 
[0 0 11] 

n^7^^ (II) , ^n^;l/-7^ V > (I I II) , DyD^7-fJ^ 
(I i if) % Xn h ^'J> (I XI) > b >f V > ( I XI) 

[0 0 12] 

*WIW#+'. T^AJ sK^-fT/i (UStftO i:±CI I 
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„ ^\Ad> AAdl, ->n^A (Sirohaem) % o#O^^^A* s fflV^ 

(A. Messerschmidt, R. Huber, T. Poulos, K. Wieghardt (Eds) Handbook of 
Metal loproteins Vol. 1, John Wiley & Sons, New York, 2001##fl3) 0 



[ft 11 




DCC 




Dcc-'\A4>f{g{fc 





O N-N 
H H 




H 



[0 0 13] 
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X Y Z 

AAb -CH=CH 2 -CH=CH 2 -CH 3 

aAc -C(CH 3 )H-SRb -C(CH 3 )H-SRb -CH 3 

^'JTVKAc -CH=CH 2 -C(CH 3 )H-SRb -CH 3 

^Aa -CH(0H)-CH 2 R' c -CH=CH 2 -CHO 

AAd -hIS (B) 

^a d i -tie (c) 

~>n^A Jiffi (D) 

aAo -CH(0H)-CH 2 R' c -CH=CH 2 -CH 3 

SRb=-CH 2 -C(NH-)H-C0-. R' c = -[CH 2 CH=C(CH 3 )CH 2 ] 3 H 
[0 0 14] 

ffiv^d^ -9 fr-^^Afi, flflxl;^ David Dolphin ed. , The 

Porphyrins, Vol. 1-5, Academic Press, New York, 1978Kf2^£ fcX^&o 
[0 0 15] 

[0 0 16] 

~c 20 ^b7K^ii trti, Ci~c 2 oT^^r^*> c 2 ~c 20 ta">-~ 

/Hk C 2 ~C 2 oT;V^->>^ Ci~C 2 oT^n^rv*> Ci~C 2 ()Tv;l^ 

C4~C20T^^r^y^-^ C4~ C 2 0* Ol J J--^*, C6~~ CigT V 

> Cy-C^T^^VT 1 ;-;^ Cy-C^TU-^T^^r;^ C4~C 20 >' 

?n7i^^i, crC 2 ov^n7;^^;^ (c 3 ~Cio^^ n ^^^ ; ^) 
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#M 2 0 0 3- 1 1 6 2 3 2 v : 9/ 

[0 0 17] 

*;W2£-C*»K #!ix.f£> j*^*, -x^^S, T'ne^i, n-^/Hfe, t- 
7^;i^, ^s*->^*«rfc'***t»fe>*t*o fcis, sfctfJOAfc LT, 

(f. -x^-ix^s. -?u\£\s>&, 7fv>i, ^>^^>afe> 

[0 0 18] 

fflli^, rr;v^-^;v*J tLrte, 1 ~ 3 fflo 2 

2 ~ 2 0 , £ DSFt L<li2~10 /Stt^«[OT^^->Hfe3W»f «b 

ft, JWfcWfcli, xr-iK 1-^-;^ i-^f;i/xf 

2-'7^-/K S-^-ZK 2 2 -^n^- 

1 -^y r- — ;K 2 — 4 -^>t" — ;K 3 2 -^f 

1-^^-b— ;K 2 — -Mf~fe— /K l-^f- 2-^7^— 1 
-rf^x— ;K 2-*$"r— 1, 3 -*? 9 ¥x-=-)\,^ 2 -7 ;K 1, 

[0 0 19] 

y ^r^^ v 2 - h y 3 - h y 4-h'j 
hy;H£ % kf7i-JV^^^f«btL^o 
[0 0 2 0] 

k> shrike mmm^Rvmnm^frbMtfftz iiz±<o^Tum?-z&ttm 
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— NH — NH — > -NHCO-, -CONH- -N {C\-zT )\>*fr) - 

% -o-, — s— , -co-, -o-co-, -s-co- -o-coo-, 

-CO-S- -CO-0-, -CH (ad^» -CH (CN) -> -C 
H = CH-. -NH-NH-CO-X{±-CO-NH-NH-T'«m^^-CV^T 

[0 0 2 1] 

ifz, %zik7Km&, **S|**^11*«*L»4*fcLT»±. Will ^nr 

>m^- (flu 7y|, a , -fni, vr;i, 

V\t £ tLT v> T £ v> C i_6 7 ;v ^ 0 
[0 0 2 2] 

W^lffl*^ l~e*^~^SJ tits TIBKi^-te^'f-voJP'Wft***** 



[0 0 2 3] 

[nmomfe^H] 

[0 0 2 4] 



Mb 2] 



HN 
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X^r-A (1) 
[its ] 

Por'-COOH + H 2 N-A-Bi 
(0 (2) 

Por'-CO-NH-A'-Bi 
(3) 

Por' a, £m$g<*zni&L-z i> x\<*#fry * y yfrhufrx*^* 

^IfeSr^To ) 
[0 0 2 5] 

JtfB**-A (1) fc*5V*T, (1) t^T^yftWf-Mb^d 

( 2 ) * . * frtf v 5 KIW*> ij y -f U > ^J<^METRJS $ *T . g W i: 
t-5 If - ^t#JV7 V (3) £?#&o «7U{bt'tfi 

K ( £ *l G> liTfif ^tK5y K-fb if * - Mfc^W^ 

o iOJKJfeli, MS> »iS***©#fcT, 0°C~10 0t:, $f*L<iil0 , € 

-40t, 0. 5R#m~4 8^1 *f£ L< »± 1 ~2 4 Bf^^f do 

x^t-a (i) -ci±, *>7^j> (i) w\ lmft-r 
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, 21HO*;vjK^r*>3fe*^rLTv^ 0 »9>x.fc % ^7 -f U > (1) t LT^7"n 
htf/U?* 'J>IX&fflv>&J§£^ MY<7*JYik\£'* i f-=-Mk&m (2) £*t 
LT, ^V7-f>J> (1) *2S*JA±, ^l<l±2.'5if^±lv^tt 
7n h^;V7^f 'J > I X^^^^^rvSllS^^^vf^-^— Mb^-^J^^ Kvv 

[0 0 2 6] 

^J*X^r-A (2) tC^i" 0 
[0 0 2 7] 
(2) 
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[ft 4] 




DCC 



HO O 0 OH 

u>r x 




HO O 



F 6-t K W V ^yft-D-t* *f >7; F' 




% 

UN NH 



HO O 



1 
Hf| flH 




[0 0 2 8] 

£<7)RJfcKi3V>-rffiv>ib*L&:*; y/'J > t LT(i> ix.lf, N, N' -v 
v^n^^v;v^7^^v^ 3- K (DCC) > N' - (3 ^;VT 5 /^n tf 
;V ) _N-aLf-^*;v^>f * F (DIC) . 1 -^)V- 3 - (3-v^^^ 
75;/n^) *^y^5K, N-TVA'-N* - (jS-tKn^yxf^ 
) N- («-y^W^^^) -N' -(/?-7*n* 
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7'J*)**W5K, 1- (3-y^W^^nt» -3- (6-^ 

^;V7t'jy) xf;i/*;i/^v'>f ^ b\ 2 - Ko - 2 -x. > 

y^;>J>-l-*mv7-b (EEDQ) , ^fV7^V-l, 2-vHK 
D _ 2 -/fvyb^y-l-^/'J>'*^^v7-f (I IDQ) > l—s<> 

(HBTU) > 0- { CvT/- (i^y*^-^) 
-T^y} -1, 1, 3, 3-f f9^Wn-^A-fh77^tn 
(TOTU) , 7*n/^*X*>m3!£7» (PPA) , 3-v^^T 
^*X7^ft'fiV-2 (3H) -tWn> (MPTO) ^>^f<b*L 

[0 0 2 9] 

;'jyf^flT^I;v^Do^r/, 7nn^;H, i,2-v?nn 

Eg^b^^^M^y>>fk^k7K^ ; ^t>, ->*n^ 
^^^^<7)jjg0^^b7K^« ; mklv, *vv^ ?nn^>-*r> 

v*i##£fi. ^f;WA7 5F (DMF) > y^f ^^^^y K (DMSO 
[0 0 3 0] 

;V7>y, > i; t°;VT $ h^WTA y7DAdry;Vy^W 
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[0 0 3 1] 

Sit, flH4-r*ii:**t?§*o 
[0 0 3 2] 

a (3) i:^tD£tWSc:i:^iSo 
[0 0 3 3] 

X^-A (3) 

Kb 5] 
HN^NH 




+ 



NH 2 -A'-NHNH 2 
(5) 



(4) 




[0 0 3 4] 
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_hiB**-A (3) KiS^X^ tf^-f-V (4) fcfc K?S>hMfc*W (5) 
* -f 5 * y > ^0#£TKJfcS« d £ J: oT, *3I7 

3 ;fc\£**>4£&® (2' ) m-t^tl^ 0 kK7y'FM (5) <£> 
ftOH, NH 2 -NH-C0-A' -CO-NH-NH 2 -?ft£*i£vfc 

A' fil~3 omofimm^Z^ir&K Kna/uvf/Hfe, Xti, mitH^ 
lIi L S.O f M*^T-^'bM{^tt^ 1 -e^W^-rnJ^T-Sr^L, ^ol~3 O-fSco 

<7>£&li. * * - A ( 1 ) £5f L /c * ? y > fKfc t mtik&EUfc&WTft i - 

[0 0 3 5] 

iOi^ KLt\ S:Po r-A-B i K;i3\/>T, A<^)^^-t- SOM*^ 

;6 ? T?§& (Bayer et al., Methods Biochem. Anal. 26 (1980), l-45#j&) o 
[0 0 3 6] 

vMi$l^fcV5!f>Ki:v^fe«iKliI©ffilftffl (fifntt) ^Uffli"^ - iz X 

mint, ¥*?-~)vmtT \£v>it&m t <D&&mmm&*mm-t & -tc± 
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[0 0 3 7] 

- • 7**^ h ^-Xtt^i^tfTXtt^ibTtTlE^tLTV^^ hWhTlfv^ 

6 

[0 0 3 8] 

Ji, 7tfy>, ^bV^h7H*y>f<7)7t , y>{l:^^Lf«:7;VtVX-b 

?n5^ K=gL< fix >7^f;vn-^^ Vftv7^- h*of36»R ; 
3H. 14C> 125i^L<(il31i^^tt|Sl^#^^W^tt^ 0 
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AAt^rvft-^ii, /^yf (bach) tLfc^Ajfrfrftig^H^ 

li^ti k *> mmt z> z t § & o 

[0 0 3 9] 

<#***tfc (PDT) /gfflftX) 

?1£-U &^Jom*^^1-& 0 M#J^ fllx-tiTO. 1 

4v»L3 0li%, J: IX it 1 ~ 5fi*%iB^»$ttS <i £Ot&afc*0>ifl:# 

$ M^Otii, B^O^S 1 kg* 9 0 . 0 5 mg~ 3 0 mg-C* 0 , 
$6P$ L<(i0. 0 5mg~5mg. HC^Uli, 0. 0 5mg~ 1 mgt*&& 0 & 
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< i * o -eom^w^^^it t 

N ^;v7-f i; zs%mmk^&zt\,z£vXffi&*ffl&-t2>zttfX'&2>o salts 

*L*ftW\ -to**?* U >*JSHfcft-*-&OK»aSfciftft (^Jx.(f> 6 0 0-7 
9 0nm) WljtJt (#!)x.t£> 1—5 0 ]/cm 2 ) *^~tZ>o it<omMi±. Mz. 
if, 1#-28#|^ £Ft L<t±, 1 0^-6 OWMtfrfctLfco #a>JHWt«\ # 

<?> o 

[0 0 4 0] 
[0 0 4 1] 

if, R^UDMFtDMSOi:^? >t6-t: v K^\*->;V-D- 1? 
*^>7^ K££?#j$£-£T-€-*L-r*i6. 7mMfeitl f 2. 7mMtUo 2 0 
fx l^tf>tK5ymti5. 6mgW^>^nA^y;^Wy^ K 
(DCC) ^lml^^ >i»i:fllx.^o Rj&fi-frWia^twiROfi^TIt 

[0 0 4 2] 

£OJ:3fcLTfl^SL;fcJ^»^K»5% (v/v) W¥y* J lBz.Xfrb 
C18llilIfflHPLC*7A • T-X^m<7)C0SM0SIL 5C18- 

ARII) fcjHtfco 0. l%TFAOfftTt4 0-6 0 %7-fe h ~ h ^ ^ 
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f-emffitfeZtto Ktt*«4HlODMSOi:»*$*, -8 0'C-CK ! iEtfc. 
o t^^Jtf^ C18iWfflHPLC*7A (i-J374 • x^^^COSM 
OSIL 5C18-AR300) fcfflv*T«bgL;fco »*Lfe^FORl5feO>i:*tc V-iFHtt 
#K*5Hfi£ (MALDI/ TOFMS) UioTSFflfi&fiffcofco K*fl"#ftf>*ft**IH 1 

[0 0 4 3] 

£ ioTf^ tL^t^W&J 9 6 9. 4 DaOH^o;h» 

Ki:^SLTV^e^-^>^A<7)@fiOtt-#'(i (9 6 9. 9 8Da) Hitloi"* 

o tot, f*e>*ifcft£tttt, maso**-* (2) * \z7fi\stzm.mt&%ow 
* & £ t m%mz tit:* 

[0 0 4 4] 

• ^rt^ntfV (Springer et al., Proc. Natl. Acad. Sci. 
USA 84 (1987), 8961-8965) > mtLtz7v \L y- 1 (D G 1 ) (Isogai et al 

Biochemistry 39 (2999), 5683-5690#SS) „ %hV t ),zUtfV1z4*mte 
ij?^) 3C^A*W^JC (dAl) fca- K^&^J£itf5^£pRSET-C^ 

(Invitrogen) \Z* u->ikVtz 0 ~fi#:*-CM Gibn 
ey^O^ffi [ (Gibney et al., Biochemistry 37 (1988), 4635-4643) 
T2M«b i s-H i s 7^7-^3 >KJ:oTJMHte5;fc!) 

<fc -5 dAlOT ^ y ^@e^!i (ML • KKLREE A • LKLLEEF • KKLLEEH • LKWLEGGGGGGG 
GELLKL • HEELLKK • FEELLKL • AEERLKK • L : @S?d#-t 1 ) *WttYL?z 0 p U C 1 9 iz ? 
n-XfcLfc*^? =»**3>? • 5 *^ne>*n- Ki-^^-dtat^T-Springer e 
t al., Proc. Natl. Acad. Sci. USA 84 (1987), 8961-8965) Zm^ttB** 
^nif>S:^tf*fflJ3i^m%^#^o ZtibO^A? w?*g£rr~ KLTV>£^ 
^^-Hov>t(i, ^lltBL2 1 (DE3) KmXLX^h^ 100mg/ 
L©7>H'y'J V&Mx.fcTerrificT'n* (^#^&*b) 4>tIPTG»TT 
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^Tt^IO mMTRIS-HCl, pH 8.0^1 mM EDTAt L fz 0 

Lfc^W Hi, 6M -)V7, 0.5 M N a C 1 , 1 mM EDTA, ££0*0.1 % O 

dp (octyi giucopyranoside) ^^mmmmm^^mm^^x^h^m.^n 
mmzx^xmmmtfzo m^Kx^mn.m^m^tz^x, ±m*%k®xT 

£*l£o Lt^ttB^Srfev^f "C, Centriprep-10 (Amicon) £fflv>-C 
[0 0 4 5] 

EI 2 AX^ASESMdAl*^tp#fflJfettW«^e*^v^A*Jnx.fei:§0 

^■Bim^^^^ h )vmt*7fi-to Ei2i:^t, -tT<?)^^^ 

o 

[0 0 4 6] 

^LT^1»K&I5£v>T^«b, 2 0mMh i ;x ■ m.M (pH8. 
0) . 5 0 0mMONaClSD f 0. 5% (v/v) Tween2 0^tf^ 
ffi«»&^*tfrfc?5fei£bTi3\/*fc;* h U-?YT¥~yy • T^n-^ (Sigma) 3 
fcfiX M^y hre^>apffvr-X (Pierce) trAtt^^^V^^-y^^ 

V-;v ( P H8. 0) -e-f V+a^- > LtlS^i' ^;^RS:»(li$^o Ttf 

u-^ttzim^^-^^^^x7b-hmmmi:UMLxmmn,^^o at 



2004-3045114 



2003-116232 



^-v: 22/ 



^i^^^^^I^TNif I^CDl^^T^f) 1 5 % (w/v) 
T^'J;VT5 Kmfflv^SDS-PAGEfetiotMU. H3i:, fcf 

->l»±^»-r-*- (±*»?>94, 67^ 43 N 30, 20.1, 14.4 kDa) . l/->2 

±JBOJ:dfcLt\ 773^77 • U^ne>, t£ft Ltzfu \£y (DG1 
) , t^(±I^ftL/c4«^m^A^>/^g (dAl) ^^-^^^3^0 

[0 0 4 7] 

a-MM i 

itfctt, tf*?->"ffc^M±. ^RtfAiiO^A* w**S^&ffifctt* 
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[0 0 4 8] 

T7^u^)h (F. Ascoli, M.R. Fanelli, E. Antonini, Preparation and 
properties of apohemoglobin and reconstituted hemoglobins, Methods 
Enzymol. 76 (1981), 72-87) iCfB^LT*)^ * f-)V^)V^r Y >3lfitB&£iIffl 
LT^T'CdfiM h ^ e^fcT^S *Vu \£>*mULtz 0 1 OmMh'J 

^il^(pH8. 0) t 2 0 0mMlftth'J^Ai^^tfTNifIt:MLt 

tzm~, CentripreplO (Amiconi!*) &ffiv>T±.fafc 1 ~ 2 mMfcifci&Lfco fcf* 
mWLZ, f<7)^y^ft;^UT0. 1-0. 2mMK$>fz^^m<DM.mAir^ 

mnL-xftft-ofzo ^^%^4t:-e3 ofrm<Di$mx~4 y Lt^t> 

2 0, 0 0 0 x gt3 Ofrm&'kLtzo ¥jr^>^A%5&$*yu¥>$:±m*¥ 
Km#>, UV-V i smiX'*? V^ZMfcLfztZZ, Jim* V 

(nztitmzfflmz^m% ! £fci±zvkWLtz 0 

[0 0 4 9] 

l£*^>^At::.£oT|?#j&Lfc=- ^-^ntf >*TNj|ftflf^-ei 0-2 
OjtiMKJfWU $?>i:MSl. 0 cm^+a^^ h ^fflV^THitachi U- 
3000^fc3teiSW-eUV-V i sTOX^^ h^«r|B»L/io -tfBT*=i'J 

*-&ZMULfz 0 

m~$k (mm.) , ft^yi-^ g&kso . 4 5>M-ftco7*-A 

[0 0 5 0] 

mtE# 2004-3045114 
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i-i?: 24/ 



[0 0 5 1] 

SEQUENCE LISTING 

<110> RIKEN 

<120> Biothinyl group-containing porphyrin compound and its use 

<130> P03-0029 

<140> 
<141> 

<160> 1 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 63 
<212> PRT 

<213> Artificial Sequence 



mSE# 2004-3045114 



#11 2003-116232 



^-v : 25/E 



<220> 

<223> Description of Artificial Sequence: Synthetic peptide 
<400> 1 

Met Leu Lys Lys Leu Arg Glu Glu Ala Leu Lys Leu Leu Glu Glu Phe 
15 10 15 

Lys Lys Leu Leu Glu Glu His Leu Lys Trp Leu Glu Gly Gly Gly Gly 
20 25 30 

Gly Gly Gly Gly Glu Leu Leu Lys Leu His Glu Glu Leu Leu Lys Lys 
35 40 . 45 

Phe Glu Glu Leu Leu Lys Leu Ala Glu Glu Arg Leu Lys Lys Leu 
50 55 60 

[mi] mm, nnm i -enbttv t^^)vm^^Mt^^M^ 

[H2] ®2(i> «#U2 Ki3^-C % AX^ASeSdAl«:#tr«IBfl&«lffl^^ 

figOSDS-PAGE^^i-o 

[EI43 EUtfu mMW3 K&tfZ, l£*^>^A K£ oT#^j£$fr£: * * 
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[mi] 



1.0- 



0.8- 



0.6- 



0.4- 



0.2- 



0.0. 



958 



969.4 



968.4 
967.4 | 



970.4 

I 



971.4 

972.4 
1 973.4 



963 



968 



973 



97K 



i I ■ "» 

9R3 m/z 
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9&m 2 0 0 3 - 1 1 6 2 3 2 : 1/E 

mm 

m&^m *&m<ommte, tiess (i) : 

P o r -A-B i 

(5£«K P o r t±^JR§t#*^J£L-c & iv^;v7-r V >^ ; B i 

t^t& -etr, a&i~2 omvfitmm^z^-f&t Kn 

nJETSr^U ^o^ff-C 1-2 0l@OJ^T£^1-&^xn H Kn #;l/tf;i-*£ 

mum] % l 
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1/E 



mm hi 



^15^12^ IB 

#M2003-1 16232 
503359821 

^^^■HTjA^2#l^ 
100075812 

^u^efciEi^-f 1 

^tl5¥ll^ 2 0 0#m<7)#^l 5 7 5 1 6 7-^9 8# 

3&»*» & — JftJltfK J: & ftffrfcn £<E«»* l&# 
^ffi«* 1 

sftftl 5^1 IB 2 0 BlttiOt^l 5 7 5 1 6 7^9 8# 

m&vt i 
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( 1) 



7. 1 



ISiSiJ## 100075812 w 3; W * 

i. sums mzmmv&wmmfcm-?* mmA^mmm &-rs# 



K Jt 

3* ^ a« . ft & 




miE# 2004-3045114 



#M 2003-116232 



^ — is 



2/ 

( 2) 



1. 


«fgSKS 6 3- 


2 3 5 7 3 7 


51. 


SSII 5 ? 0 7 — 


o r\ ri o *T O 
3 2 " d / A 


2. 


0 5- 


0 4 4 14 3 


52. 


^fil^F 0 8 - 


rv n n fi C A 

0 0 0 b o 2 


3. 


&mw- 0 5- 


12 7 2 5 7 


53. 


iRfil 3 ? 0 8 — 


n o ^ O o 

0 2 0 o 6 8 


4. 


®mw 0 5- 


12 7 2 5 8 


54. 


0 8- 


0\. r*\ f\ ft f\ 

0 3 0 8 5 0 


5. 


0 5- 


2 13 6 7 5 


55. 


iRffW 5 ! 2 0 8- 


0 4 12 7 9 


6. 


<Jfgl¥ 0 5- 


3 0 6 16 4 


56. 


^H^P 0 8- 


0 4 5 9 0 3 


7. 


«fS¥ 0 5- 


3 2 8 6 1 1 


57. 


#Ka¥ 0 8- 


0 5 16 0 4 


8. 


mm* 0 5- 


3 3 6 7 4 6 


58. 


iKFra¥ 0 8- 


0 6 5 7 15 


9. 


«rfil¥ 06- 


0 3 5 10 0 


59. 


ISIOt 5 ? 0 8- 


0 7 0 0 7 1 


10. 


tefil 3 ? 0 8- 


0 6 17 9 2 


60. 


mmw-Q 8- 


10 5 6 6 7 


11. 


Sif0 6- 


0 6 17 9 3 


61. 


#Bi¥ 0 8- 


10 7 7 8 4 


12. 


£fU¥0 6- 


0 6 9 15 0 


62. 


^SS¥0 8- 


116 4 7 3 


13. 


«flB¥0 6- 


0 9 7 0 9 8 


63. 


«fia¥o 8- 


12 3 4 7 5 


14. 


siifoe- 


1116 2 4 


64. 


*f H*? 0 8- 


12 7 0 0 5 


16. 


W0 6- 


12 110 0 


65. 


«Sf 0 8- 


13 17 4 6 


16. 


«rli¥ 0 6- 


14 5 9 0 8 


66. 


#H¥0 8- 


13 2 8 4 6 


17. 


*SIH¥ 0 6- 


15 8 6 7 0 


67. 


jfcRlsp 0 8- 


13 2 8 54 


18. 


»ffi¥0 6- 


15 8 6 7 1 


68. 


&m.w- 0 8- 


14 2 6 7 6 


19. 


^fgspo 6- 


16 5 7 5 1 


69. 


^0 8- 


15 8 0 7 8 


20. 


*MR¥ 0 6- 


16 5 7 5 2 


70. 


<fcil¥0 8- 


16 7 4 0 1 


21. 


mm* 06- 


18 18 5 7 


71. 


®Wl 0 8- 


19 6 3 3 1 


22. 


#IH¥ 0 6- 


2 3 5 7 4 2 


72. 


^ib^o 8- 


19 7 0 5 0 


23. 


»ffi¥0 6- 


2 3 8 6 0 3 


73. 


^¥0 8- 


19 7 0 5 1 


24. 


f&&¥ 06-244764 


74. 


ftRSspO 8- 


•211946 


25. 


♦SIB 5 ? 0 6- 


-24848 8 


75. 


4$!^^ 0 8- 


2 16 5 0 6 


26. 


«r!6¥ 0 6- 


-2 5 2 94 2 


76. 


^SH¥0 8- 


•2 1 6 5 0 8 


27. 




-2 6 8 7 2 3 


77. 


fSRJSFO 8- 


•222352 


28. 


4$H¥ 0 6- 


-2 9 393 3 


78. 


^fliSFO 8- 


•231066 


29. 


0 6- 


-3 0 1 3 7 2 


79. 




-233442 


30. 


ftffijp. 0 6- 


-3 2 3 7 9 5 


80. 


£?lij|¥0 8- 


-236685 


31. 


#Bi¥0 6- 


-324490 


81. 


!$ii¥0 8- 


-251410 


32. 




-5 0 7 9 6 6(7fldJ«a-i2f»>82. 


*SII¥0 8- 


-262051 


33. 


0 7- 


-007185 


83. 


£fIK¥0 8- 


-302896 


34. 


*$IS¥0 7- 


-069255 


84. 


&W£¥0 8- 


-308335 


35. 


i#Ji¥0 7- 


-082880 


85. 


^IH 5 ? 0 8- 


-308336 


36. 


7- 


-083142 


86. 


0 8- 


-311467 


37. 


*#gg¥0 7- 


- 1 17 9 3 3 


87. 


^sa 5 ? 0 8- 


- 3 1 5 0 9 3 


38. 


4WF0 7- 


-13 3 4 8 7 


88. 


$$BS¥ 0 8- 


-3 1 7 6 2 2 


39. 


HI¥0 7- 


-205141 


89. 


sssa 5 ? o 8 - 


-320241 


40. 


4#8B¥0 7- 


-214659 


90. 


Hnn ft Q _ 
wHh-t 1 0 8- 


- O U 0 3 O 


41. 


4#IB¥0 7- 


-217276 


91. 


ftll^O 9 - 


-002295 


42. 


JWFO 7- 


-236185 


92. 


WRW0. 9- 


-010602 


43. 


4fgi¥07- 


-240684 


93. 




-019968 


44. 


'l^ga¥ 0 7 - 


-249244 


94. 




-019969 


45. 


4#g@3p o 7 ■ 


-259922 


95. 


i#«a¥o 9- 


-019971 


46. 




-282716 


96. 


1$P¥0 9- 


-024890 


47. 


4%IB¥0 7- 


-302793 


97. 


#m*o 9- 


-028982 


48. 




-306004 


98 » 


«f«S^ 0 9 - 


-046824 


49. 


4S*5I¥ 0 7 ■ 


-311711 


99. 


#IS¥0 9- 


-049254 


50. 




-311715 


LOO. 


#if0 9- 


-053478 
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3/ 

( 3) 



101. 


^rH 3 ? 09- 


0 5 4 5 9 5 


151. 


^JK¥ 10- 


0 4 5 4 3 4 


102. 


«rSI¥ 0 9- 


0 5 6 6 5 4 


152. 


^sa 5 ? 10- 


0 4 9 4 9 9 


103. 


^BS 3 ? 09- 


0 5 7 3 4 2 


153. 


ISggsp 10 — 


0 4 9 8 6 7 


104. 


&ffi¥0 9- 


0 5 8 7 7 4 


154. 


WH¥ 10- 


0 5 14 8 9 


105. 


09- 


0 6 7 6 11 


155. 


io- 


0 5 14 9 0 


106. 


ttwpo 9- 


0 7 4 3 9 4 


156. 


lo- 


0 5 14 9 1 


107. 


ttm¥0 9- 


0 8 0 4 8 0 


157. 


WUW 10- 


0 5 14 9 2 


108. 


4%8B¥ 09- 


0 8 2 9 6 5 


158. 


^El 5 ? 10- 


0 5 14 9 3 


109. 


ftm^ 09- 


0 9 15 2 3 


159. 


tzm* i o - 


0 6 0 7 4 0 


110. 




0 9 15 9 1 


160. 


^IS^F 1 o - 


0 6 0 7 4 1 


111. 


ttm* 0 9- 


0 9 16 9 4 


161. 


«fIB*Fl 0- 


0 6 18 9 5 


112. 


¥tm¥- 09- 


0 9 6 9 6 8 


162. 


4»nspi o- 


0 7 6 13 9 


113. 


4WP0 9- 


0 9 9 0 6 1 


163. 


«fPsp i o - 


0 8 5 2 0 7 


114. 


*WF0 9- 


0 9 9 10 9 


164. 


4*ga¥ 10- 


0 8 5 2 0 8 


115. 


ftmw 09- 


104093 


165. 


ttBW io- 


10 3 0 8 3 


116. 


«rJSB^0 9- 


119 7 3 0 


166. 


*■¥ 1 0 - 


10 3 115 


117. 


*SBi5p0 9- 


12 9 0 6 8 


167. 


mm^ io- 


10 3 6 7 1 


118. 


fSggspO 9- 


13 4 5 2 5 


168. 


WH7 10- 


10 4 0 9 3 


119. 


fSK^PO 9- 


14 7 9 6 4 


169. 


i o - 


113 4 9 3 


120. 


WIB^O 9 - 


15 5 3 6 4 


170. 


#18^ 10 — 


116 3 7 8 


121. 


^sa^p 09- 


15 9 9 6 3 


171. 


ftm*? io- 


12 14 5 6 


122. 


4tig¥o 9- 


16 3 6 3 0 


172. 


mm 3 ? io- 


12 7 5 2 0 


123. 


^H^F 09- 


16 3 6 3 1 


173. 


»BW 10- 


13 6 19 8 


124. 


45B|3p 0 9- 


17 19 2 4 


174. 


10- 


14 9 6 0 3 


125. 


43B9*F 0 9- 


17 5 8 9 6 


175. 


mm^i o- 


15 0 4 9 4 


126. 


«rBS^0 9- 


18 0 4 2 3 


176. 




15 12 4 5 


127. 


mm*? 0 9- 


18 9 4 3 6 


177. 


io- 


15 5 8 3 8 


128. 


««w 09- 


19 8 2 0 1 


178. 


ftm* 10- 


15 5 8 4 1 


129. 


♦SIB 3 ? 0 9- 


2 0 8 8 6 6 


179. 


©IB^p 10- 


15 6 10 4 


130. 




2 2 10 6 7 


180. 


ttH V 10- 


15 6 10 8 


131. 


nmw-o 9- 


2 2 8 3 4 5 


181. 


«ra*p io- 


19 8 3 13 


132. 


«i¥0 9- 


2 3 0 8 7 0 


182. 


#gs^ 10- 


2 0 0 2 8 0 


133. 


$5^*p 09- 


2 5 3 7 4 0 


183. 


fSBI 3 ? 10- 


2 17 13 2 


134. 


1MW 0 9- 


-25 6 7 9 5 


184. 


«|@3p 10- 


2 17 18 0 


135. 


9- 


271782 


185. 


Wfflsp-l 0- 


2 2 2 8 3 7 


136. 


WH70 9- 


2 9 19 9 5 


186. 


«f«B¥ 10- 


2 2 7 9 3 9 


137. 




•297 0 8 4 


187. 


ftfiRT 10- 


2 2 9 5 9 1 


138. 


^fES^P 09- 


•30 7 6 2 7 


188. 


4#g|3p io- 


2 3 2 5 2 0 


139. 


4$Ba*p 0 9- 


3 0 8 5 9 7 


189. 


ftm*? io- 


2 3 2 5 9 0 


140. 


^P^P 0 9- 


-30 9 848 


190. 


ttH¥l 0- 


2 3 6 0 0 9 


141. 


$Sga*P 09- 


•32 7 1 4 0 


191. 


43g|3f£ 10- 


•2 3 74 8 5 


142. 




•327 6 0 9 


192. 


mwi o- 


-238 1 44 


143. 


«M¥0 9- 


•32 8 7 4 2 


193. 


ISBI 3 ?! o - 


•2 4 52 9 3 


144. 


«1¥0 9- 


•36 0 3 2 7 


194. 


MWl 0- 


^2 5 05 9 8 


145. 


t^gl 3 ? 10- 


-0 0 2 0 3 0 


195. 


io- 


■2 5 0 6 1 1 


146. 


&m¥- io- 


-0 1 047 1 


196. 




•2 5 2 1 2 8 


147. 


wn*p 10.- 


-014152 


197. 


4WP 10- 


■2 6 0 3 4 7 


148. 


^fiS¥ i o - 


-0 1 5 6 9 0 


198. 


KH? 1 0 - 


•260416 


149. 


^H^F 10- 


-0 2 4 8 9 2 


199. 


1$gg¥ 10- 


-2 6 8 7 9 1 


150. 


^mw- 1 o - 


-04 3 3 3 5 


200. 


i o - 


•2 6 9 8 5 9 
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4/ 
4) 







- 0 7 9 ^ 9 Q 
/5 1 £ D o o 






1 — 135137 




■WWT 1 U 


_ O Q n ^ K 1 
£i O U O O 1 




&fKB3Z 1 


1—1 35482 




WJW"T i u - 


_ q n R 5 ^ 

O U D O O O 




3d£gms£ 1 
wJWlT «* 


1—143429 




3*ga37 in. 
TcPan- 1 ^ l u - 


- Q H Q T fi R 


9SA 


d^BBSE 1 


1 — 1 4. 4. n o ^ 


OA C 


H^Sa-T' 10- 




9SK 






one 

206. 


Arfc ET5 TT7 1 ft _ 


_ O -l 1 CIA 

olio #4 


95 fi 
£00. 


teBB5E 1 
! P3 l JW* s r J 


, 1 1 O 1 U 9 9 


on i7 

207. 


/♦db tS5 TT7 1 fl 


-3 u o7 o 


Z0 i. 




1 — 1 ft A 9 A 7 
L 1 — 1 O D a 4 r 


208. 


3f MW- 1 o - 


-3 1 4 8 o o 






. 1 — 1 / o o o y 


209. 


refill 5 ? 1 □ - 


-3 1 5 7 5 1 


9CQ 




.1 — 1 i \3 Ct i o 


210. 


S^fiS 3 ? 1 0 - 


A A fi O *"\ y> 

-338896 


260. 




1 i o c n c o 
L 1— 1 O D U D 2 


211. 


ItSS 5 ? 1 0 - 


-338897 


281. 




1 1 ft o o o c 

I 1—193235 


212. 


ftffliW' 1 0 - 


a a. n a 

-338898 


262. 


CT3? TrS' •< 


L 1-224269 


213. 


l o ■ 


-338899 


283. 


44>Bg Try i 


t 1 — 225060 


214. 


^H^F 1 0 - 


-352428 


264. 




LI — 225832 


215. 


*WH¥ 1 0 • 


-354665 


265. 




L 1—225839 


216. 


temw- 1 o - 


-363297 


266. 




LI — 226176 


217. 


?#fig¥ 1 o - 


-363329 


267. 




I 1—234800 


218. 


i o ■ 


-506788 


268. 




11-2403 25 


219. 


<&Bi¥ 1 o • 


-532832 


269. 




11—240910 


220. 


«f«S¥ 1 0 • 


-535583 


270. 


WIS 5 ? * 


1 1—241737 


221. 


»W1 1 


-008183 


271. 




L 1—242438 


222. 


«flB¥l 1 


-013380 


272. 


^H^F : 


I 1 — 242490 


223. 


WH^l 1 


-015176 


273. 


^iB* 


11—253851 


224. 


fS^l l 


-031724 


274. 




1 1—260947 


225. 


*SSB¥1 1 


-035776 


275. 




11—277759 


226. 


itsa^ i i 


-048372 


276. 




1 1—278976 


227. 


1 


-055835 


277. 




1 1—279324 


228. 


»K¥ 1 1 


-055867 


278. 




1 1—281632 


229. 


1 1 


—055930 


279. 




1 1—303976 


230. 


4#SS*P 1 1 


—056957 


280. 




11—3096 16 


231. 


1 


—057381 


281. 




11-315036 


232. 


1$SE¥ 1 1 


—057749 


AAA 

282. 




11-321282 


233. 


1 1 


—058103 


AQ O 

283* 




11-336079 


234. 


$$H3pi 1 


—061079 


284. 




1 1-346467 


235. 




r\ c? i ft o n 

— 0 D 1 0 o 0 






11-354563 


236. 


1 1 


f\ £> A 1 no 

— U O 4 1 8 o 


9ftfi 
£.00. 




1 1-360274 


nnrr 

23 r . 


W«i J r' 1 1 


n a a o *7 o 
— U D 4 o i Z 


9fl7 




11-365899 


AAA 

238. 


Wfia^ 1 1 


n c ii c a a 
— U O 4 Q U D 






11-373483 




itkBg m 1 1 
%rftm*¥- 1 1 


n e c 1 oft 
— U O 0 1 o 0 






11-510791 




H=t£KH7l7 1 1 


n 7 A ^ ft *\ 


290. 




11-515324 


241. 


^ES¥1 1 


-081225 


29l! 


«r!B2 0 0 0-0 0 1 7 8 3 


242. 


$$Bi¥ i i 


-090383 


292. 


KBI2fipO-005 2 2 1 


243. 


whti i 


-0 9 1875 


293. 


^152000.-009363 


244. 


te8B¥ 1 1 


-10 3 2 3 1 


294. 


«fK2 0 0 0-0 1 05 1 6 


245. 


»W1 1 


-10 4 5 0 9 


295. 


WW2.0 0 0-0 1 1 1 47 


246. 


*MW1 1 


-10 6 9 2 0 


296. 


4SIH2: r O 0 0-0 1 1 6 2 3 


247. 


*$gS¥ 1 1 


-12 4 18 7 


297. 




000-016518 


248. 


1 1 


-13 0 7 7 1 


298. 


&m 2000-016622 


249. 


^Si¥ l l 


-13 0 8 14 


299. 


&m 2000-017112 


250. 


*#SS¥ 1 1 


-13 0 8 15 


300. 


&m 2000-018612 
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5/ 
5) 



301. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
309. 
310. 
311. 
312. 
313. 
314. 
315. 
316. 
317. 
318. 
319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
327. 
328. 

329. 

330. 

331. 

332. 

333. 

334. 

335. 

336. 

337. 

338. 

339. 

340. 

341. 

342. 

343. 

344. 

345. 

346. 

347. 

348. 

349. 

350. 



mm 2 
mm 2 



mm 2 
mm 2 
mm 2 



mm 2 
mm 2 
mm 2 
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891. #»2:OiO 3-171619 

892. mm 2*0;0 3-1 72898 
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